The incidence of renal cell carcinoma is increasing globally. Targeted agents offer treatment options that were not available less than a decade ago. However, it is important to carefully select therapy for each individual patient, weighing both the drug efficacy and tolerability profile and patient-related factors, such as adherence, age and comorbidities. Based on our clinical experience in treating patients with renal cell carcinoma, this article offers our opinions on factors that characterize patients for whom sorafenib may serve as a viable first-line therapeutic option. Expert opinion on the use of first-line sorafenib in selected metastatic renal cell carcinoma patients Expert Rev. Anticancer Ther. 10(6), 825-835 (2010) For reprint orders, please contact reprints@expert-reviews.com 
Sorafenib (Nexavar®; Bayer HealthCare Pharma ceuticals and Onyx Pharmaceuticals, Inc.), the first multikinase inhibitor available for use in renal cell carcinoma (RCC), was approved by the US FDA in 2005 and the EMA in 2006. An oral, multi kinase inhibitor, sorafenib simultaneously targets both tumorcell proliferation and angiogenesis pathways [1] [2] [3] [4] 101] . In preclinical trials, sorafenib showed activity against VEGF receptor-1, -2 and -3, PDGF-b and Raf kinase, addressing simultaneous inhibition of both tumor angiogenesis and proliferation [5] . Sorafenib has been recommended as a second-line therapy of choice in cytokinerefractory RCC patients and as an option for firstline therapy in patients with non-clear-cell RCC [6, 102] . National Comprehensive Cancer Network (NCCN) guidelines extend the recommendation for sorafenib to 'selected' first-line patients with relapsed or medically unresectable stage IV clear-cell RCC based on uniform consensus and limited clinical trial evidence. This highlights that additional patient subsets may benefit from firstline sorafenib therapy in terms of progression-free survival (PFS), overall survival (OS) and quality of life; however, those populations have not yet been thoroughly studied in the randomized controlled trial setting (Figure 1 ).
This expert opinion article, written by investigators experienced in the use of sorafenib in RCC, shares recommendations provided at a panel held in February 2009. At this panel, the authors assessed available sorafenib treatment data in the first-line setting and discussed their experience with first-line sorafenib use in order to further define the cohort of selected patients mentioned in the NCCN guidelines by identifying patient groups for whom sorafenib may be a viable first-line option. The process of defining this selection is based largely on nonrandomized and clinical experience.
Renal cell carcinoma

Epidemiology & diagnosis
While overall trends in kidney cancer incidence and mortality have shown stabilization in Europe since the 1990s, the global impact of RCC is increasing and it currently accounts for approximately 2% of all malignancies [7, 8, 102 ]. More than 40% of patients diagnosed with RCC will die of the disease [8, 102] . Although RCC does impact the young, only 2-6% of renal tumors are found in children. The majority of RCC diagnoses are made after patients' sixth decade of life and with increasing numbers of elderly in the general population, the number of elderly RCC patients is expected to rise [8, 9] .
Although patients may sometimes present with hematuria, flank pain or a visible or palpable flank mass, RCC can remain clinically silent for years. As such, the disease is often diagnosed incidentally on radiographic examinations for other unrelated conditions. If detected early, RCC can be cured through surgery, with 5-year survival rates in early disease approaching 88-100%. However, these rates decline to 20% or less when patients present with advanced disease at diagnosis [9, 102] .
There are 12 subtypes of renal cell tumors identified in the 2004 WHO pathological classification; approximately three quarters of incident cases are clear-cell type [10, 11] . Differing age distributions, rates of growth and metastatic patterns are evident among and within different subtypes, including clear-cell RCC.
Treating patients with advanced disease
Surgery
It is estimated that nearly 25-30% of patients have progressed to metastatic RCC (mRCC) disease at the time of diagnosis [12, 102] . Surgery may offer benefit to some patients with advanced disease. However, the decision to use surgical techniques such as radical nephrectomy, cytoreductive nephrectomy or metastas ectomy in the presence of advanced disease must be weighed carefully. Inevitably, there will be patients for whom these surgeries will not be recommended because of their disease character istics, general well-being or comorbidities. Furthermore, there are patients who will experience disease relapse despite surgical efforts. It is this population of patients that may benefit from systemic therapy [102] .
At present, the optimal sequencing of surgery with respect to medical therapy, in the context of VEGF-targeted therapy, is an issue that bears further study. Phase III clinical trials in the adjuvant and neoadjuvant setting are ongoing [13, [103] [104] [105] .
Watch & wait
When deciding to initiate a mRCC patient on systemic therapy, potential benefits of treatment should be balanced against potenshould be balanced against potenbalanced against potential treatment burdens including possible toxicities, as well as the cost of therapy. As such, practitioners must assess whether systemic treatment is actually warranted for each patient. In some cases, a watch-and-wait approach might be the most appropriate. RCC is characterized by slow growth of some primary tumors and some metastatic tumors. Retrospective studies have reported mean growth rates for primary tumors that are less than 4 cm of 0.06-0.21 cm/year and 0.39 cm/year for tumors greater than 4 cm [14] . A recent study of 15 patients under active surveillance after cytoreductive nephrectomy reported that five patients had no disease progression for at least 6 months and three patients had no disease progression for up to 46 months [15] . Thus, with the goal of both minimizing tumor burden and maximizing quality of life, some patients with indolent disease may not require systemic therapy until signs of disease progression emerge [15, 16] . What characteristics predefine this patient population that will have indolent disease? At present, the literature provides no definitive 
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Expert opinion on the use of first-line sorafenib in selected metastatic renal cell carcinoma patients answers. However, based on our experience, we believe that offering an initial period of clinical and radiographic observation in low-volume metastatic patients who are either nonsymptomatic or mildly symptomatic may be an acceptable approach to care. This also serves to define the rate of growth for which an assessment of individual treatment efficacy can be made.
Systemic therapy
Until recently, systemic approaches to therapy in mRCC relied on the use of cytokines [17] . IL-2 and IFN-a were the mainstays of treatment for decades, despite modest response rates (5-20%) in the population treated [1, 18] . Increased understanding of RCC biology allowed for the development of therapies that target molecular pathways of disease [1, 17] [19] . Recommendations from NCCN on the use of these agents in the first-line setting are outlined in 
Sorafenib in metastatic renal cell cancer: clinical data
The first Phase III clinical trial of sorafenib in RCC, known as the Treatment Approaches in Renal Cell Cancer Global Evaluation Trial (TARGET), evaluated 903 mRCC patients who had experienced disease progression despite treatment with prior systemic therapy. Study participants were randomized 1:1 to receive oral sorafenib 400 mg twice daily or placebo. Trial end points included PFS and OS [20] . Sorafenib-treated patients had a significant increase in median PFS compared with patients in the placebo arm (5.5 vs 2.8 months; p < 0.001). These results were consistent with data from an earlier Phase II trial of 202 patients in which sorafenib showed a significant median PFS advantage when compared with placebo (5.5 vs 1.4 months; p = 0.0087) [21, 22] . After a statistically significant benefit of sorafenib over placebo was shown in a preplanned PFS ana lysis of the TARGET, crossover was allowed from placebo to sorafenib.
Overall survival in the TARGET did not show a statistically significant benefit in the primary intent-to-treat population (OS: 17.8 vs 15.2 months in sorafenib and placebo patients, respectively; hazard ratio: 0.88; p = 0.146). However, a benefit was observed after a secondary OS ana lysis in which placebo patients who crossed over to sorafenib during the course of the study were censored (OS: 17.8 vs 14.3 months; hazard ratio: 0.78; p = 0.029 in sorafenib and placebo patients, respectively), suggesting the importance of crossover in this trial [23] .
Sorafenib has also been evaluated in two open-label expanded access studies in Europe and North America: the European Advanced Renal Cell Carcinoma Sorafenib (EU-ARCCS) and North American ARCCS (NA-ARCCS) studies, which offer insight into sorafenib use in a real-world setting. The EU-ARCCS study was a single-arm nonrandomized trial in which 1155 advanced RCC patients who failed at least one systemic therapy or were unsuitable for cytokine therapy received sorafenib 400 mg twice daily until treatment intolerance or disease progression. Data analyzed in February 2007 (at which time 35% of patients remained on therapy) revealed a median PFS of 6.9 months (95% CI: 6.2-7.5 months) [24] .
Sorafenib in the first-line setting
The NA-ARCCS study allowed for the enrollment of patients who had received no prior systemic therapy. The NA-ARCCS trial enrolled 2515 patients in total; 2504 patients had received at least one dose of sorafenib and were evaluable for response and 1254 patients received sorafenib as their first systemic therapy for mRCC. Baseline characteristics were balanced for patients receiving first-line sorafenib versus patients who received at least one prior systemic therapy, with the exception of median time from diagnosis (0.6 vs 2.2 years), prior nephrectomy (77 vs 89%) and more than two sites of disease metastasis prior to study entry (30 vs 38%) [25] .
Best response, according to Response Evaluation Criteria in Solid Tumors (RECIST) guidelines, was available in 951 firstline and 940 previously treated patients. Rates of disease progression in NA-ARCCS were similar for first-line sorafenib patients and patients who had received at least one prior systemic therapy (17 vs 16%, respectively), as were rates of PFS and disease control (defined as rate of complete response + partial response + stable disease: 83 and 84% in the first-line and prior systemic therapy populations, respectively) [26] . These results demonstrate that sorafenib provides similar benefit in first-and second-or later-line patient populations in a nonrandomized, open-access trial [25] . Owing to FDA approval of sorafenib during the course of the NA-ARCCS program, a 6-month extension phase was added for first-line and/or non-clear-cell mRCC patients. Extension-phase ana lysis revealed a prolonged median PFS of 8.3 months (95% CI: 7.6-10.4 months; censorship rate: 58%) in 220 first-line patients. In 26 previously treated patients with non-clear-cell carcinoma, median PFS was 10.6 months (95% CI: 6.9-13.6 months; censorship rate: 38%) [25] .
Sorafenib clinical activity was demonstrated in a multicenter Phase II randomized discontinuation trial of sorafenib versus placebo in 202 mRCC patients, of whom 32 had received no prior systemic therapy. Trial participants were offered sorafenib 400 mg twice daily for 12 weeks before being randomized to sorafenib or placebo based on disease progression. Patients who experienced 25% or more tumor shrinkage during the first 12 weeks of the study remained on open-label sorafenib, patients who experienced 25% or more tumor growth discontinued treatment and patients who had a change in tumor size of less than 25% were randomized after the initial 12 weeks to either continue with sorafenib (n = 32) or switch to placebo (n = 33). At 12-weeks post-randomization (24 weeks from study initiation), 16 out of the 32 patients randomized to receive sorafenib (50%) were progression free, compared with six out of the 33 patients receiving placebo (18%); median PFS in the sorafenib group was 24 weeks from the time of random assignment compared with 6 weeks with placebo (p = 0.0087). In total, 79 patients continued on openlabel sorafenib after the 12-week introductory period. In this cohort, median PFS from baseline was 40 weeks [21] .
Sorafenib has also been evaluated more directly in the first-line setting against other agents in patients with mRCC. In one openlabel Phase II trial, 189 patients with mRCC were randomized 1:1 to receive either sorafenib 400 mg twice daily or IFN-a2a 9 million U, three times a week. Upon disease progression, patients in the sorafenib arm were dose escalated to sorafenib 600 mg twice daily and patients in the interferon (IFN) arm were switched to sorafenib 400 mg twice daily. PFS was similar both in sorafenib-(5.7 months) and IFN-treated (5.6 months) patients; however, greater tumor reduction was observed in the sorafenib arm (68 vs 39%). Patients in the sorafenib arm also reported fewer symptoms and a better quality of life while on therapy than those taking IFN [27] . Dose-escalated sorafenib to 600 mg twice daily was also well tolerated and resulted in extended efficacy in a significant proportion of patients [27] .
A recent retrospective ana lysis described the experience of sorafenib or sunitinib in the first-line setting in 49 patients with mRCC, and subsequent benefit after switching to the other agent after treatment failure. Time to progression for patients treated with sunitinib or sorafenib was 5.8 and 5.1 months, respectively (p = 0.299). Interestingly, in this study, patients who received sorafenib followed by sunitinib achieved a median OS of 23.5 months as compared with 10.4 months for patients who received sunitinib followed by sorafenib (p = 0.061). The patients who continued on their first-line therapy (sorafenib or sunitinib) without needing to cross over were not represented in the groups for these median survivals. This retrospective study merits further investigation in larger patient populations and is consistent with the proposal that sorafenib use first-line may not hinder, and in some instances may actually improve, outcomes if a subsequent agent is required [28] . Prospective studies, such as the Phase III SWITCH trial (NCT00732914) -which will assess PFS both in mRCC patients using sorafenib first then switching to sunitinib and in those using sunitinib first then switching to sorafenib -may offer additional insight [106] .
Furthermore, current investigations demonstrate that for some mRCC patients, there is a lack of cross-resistance with the use of sequential anti-VEGF therapies [29, 30] . In other tumor types where sorafenib has been used, even in the fourth-line setting after other anti-VEGF therapies, no cross-resistance has emerged [31] .
Sorafenib tolerability
Sorafenib is generally well tolerated. Grade 3/4 adverse events affecting at least 5% of the population in TARGET included hand-foot skin reactions (HFSRs) and fatigue [20] . The expanded access studies (NA-ARCCS and EU-ARCCS) involved greater numbers of sorafenib-treated patients who were more representative of the incident population than those who would be participants in a randomized pivotal trial. In addition to HFSR and fatigue, these studies also listed rash, hypertension and diarrhea as grade 3/4 adverse events reported in at least 5% of their study populations; however, the percentages of patients who experienced grade 3/4 adverse events remained relatively low [24, 25] .
The TARGET and EU-ARCCS trial do not provide data on first-line patients; however, the NA-ARCCS subana lysis suggests that sorafenib efficacy and tolerability are comparable regardless of whether sorafenib is taken as a first or subsequent therapy. Also, as previously mentioned, current data suggest that there is a lack of cross-resistance and sustained disease control when anti-VEGF agents are used sequentially in mRCC patients. These factors contribute to our decision to use sorafenib in selected first-line patients.
Sorafenib in selected first-line patients
In an effort to maximize therapeutic benefit with any agent, considerations for selecting a therapy should include patient co morbidities, age, the ability to adhere to therapy and issues related to tolerability and quality of life. The following sections further explain how we weigh such considerations when selecting patients who are appropriate for first-line sorafenib.
Patient comorbidities Hypertension
Cardiovascular disease supersedes cancer as the leading cause of death in the USA [32] . The presence of cardiovascular disease can impact long-term survival in patients receiving cancer treatment [33] . Studies have specifically shown a direct association between the risk of RCC and hypertension and suggest that hypertension may, in fact, have a causal role in renal carcinogenesis [34, 35] . Thus, it is likely that physicians will encounter mRCC in patients who are also hypertensive more often than in the general population.
In addition to essential hypertension or hypertension secondary to causes other than mRCC, physicians must be sensitive to the impact that tyrosine kinase inhibitors can have on the vasculature. Hypertension has been observed with VEGF tyrosine kinase inhibitors, including sunitinib, sorafenib and monoclonal antibodies such as bevacizumab, with associated pressure increases in approximately 25% of patients in large clinical trials [32, 36] . Other studied agents that inhibit VEGF and have a similar pattern include pazopanib, tivozanib, axitinib and cediranib [37] [38] [39] .
In a pooled ana lysis by Snow et al. of data from 18 completed Phase I-III sorafenib monotherapy trials in multiple tumor types (breast, colorectal, hepatocellular carcinoma [HCC], RCC and non-small-cell lung cancer), 2127 sorafenib-treated patients were assessed for incidence of cardiovascular events of any common terminology criteria grade. Hypertension was the most frequent cardiovascular event, observed in 18.6% (n = 395) of patients, and was a serious adverse event in 0.5% (n = 11) of patients. Severe hypertension, however, manifested in 0.2% (n = 5) of patients and was a serious adverse event in 0.2% (n = 4) of patients [40] .
A 20-patient subset of a randomized controlled Phase II sorafenib trial that included 19 mRCC patients and one patient with adenocarcinoma of unknown origin reported that 75% (n = 15) of patients experienced a blood pressure increase of at least 10 mmHg; furthermore, 60% experienced an increase of at least 20 mmHg after 3 weeks of sorafenib use. The blood pressure
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Expert opinion on the use of first-line sorafenib in selected metastatic renal cell carcinoma patients increases were sustained throughout 18 weeks of follow-up; however, the addition of an antihypertensive (hydrochloro thiazide) to the treatment regimen was required for only one patient and only one patient required an increase in his preexisting antihypertensive medication. The authors hypothesized that sorafenib may impact the vasculature via phenomena such as endothelial dysfunction and/or altered nitrous oxide metabolism. However, they noted that further investigation was needed to accurately pinpoint the exact mechanisms that cause sorafenib-related hypertension [41] .
Harshman reported an institutional review of 36 mRCC patients on sorafenib with preexisting cardiac risk factors, hypertension, left ventricular systolic dysfunction and history of acute coronary syndrome. They found that 39% of these patients experienced a worsening of existing hypertension and 14% experienced de novo hypertension while on sorafenib. However, the study authors concluded that sorafenib-induced hypertension was manageable, with only one patient (3%) experiencing acute coronary syndrome and no patients experienced grade 3/4 heart failure during the course of the trial [42] .
Thus, hypertension is observed in RCC patients treated with sorafenib and other VEGF-pathway medications. Treatment with antihypertensive agents is recommended by consensus [43] . Particular care and observation must be taken in patients with preexisting cardiovascular disease who are receiving anticancer therapy that can exacerbate hypertension. In our experience, hypertension is not easily managed for some mRCC patients. In these patients, sorafenib's continuous dosing may accommodate more consistent blood-pressure control than the current interrupted-dosing schedule used with sunitinib. It must be noted that a continuous daily dosage of sunitinib is being compared with the standard intermittent schedule in the renal EFFECT trial and may also represent a useful option in some of the scenarios discussed earlier. The final results from that trial are forthcoming [107] .
Left ventricular ejection fraction
Relatively low incidences of left ventricular ejection fraction (LVEF) dysfunction in sorafenib-treated patients have been reported in other trials. The Snow investigation of cardiac adverse events reported congestive heart failure in 1.6% (34 patients) of the population in multiple tumor types [40] . Congestive heart failure was found to be a serious adverse event in 1.0% (21 patients); one patient reported LVEF decrease and another experienced LVEF failure in this ana lysis [40] .
The EU-ARCCS subana lysis of cardiac safety reported that left ventricular dysfunction, as an adverse event, was comparable in sorafenib-treated patients who had clinical cardiovascular disease at baseline and those who did not (0.2% in both populations). Other cardiovascular events, such as cardiac ischemia/infarction (0.8 and 1.1%, in patients without and with clinical cardio vascular disease, respectively) and CNS ischemia (0.4% in both populations), were both low in frequency and similar in rate in patients without and with prior cardiovascular disease [44] .
In an additional RCC population with preexisting cardiovascular disease, none out of 36 sorafenib-treated mRCC patients (three of whom had congestive heart failure) experienced grade 3/4 left ventricular dysfunction [42] .
Both sorafenib and sunitinib have been associated with left ventricular dysfunction in RCC patients; however, at present it appears that declines in left ventricular function may manifest less often in patients treated with sorafenib. It should be noted that these data sets are not directly comparable, but are rather derived from uncontrolled case-series, analyzed retrospectively. There are also no directly comparable data sets for sorafenib and bevacizumab plus IFN, or other VEGF inhibitors, with regard to incidence of left ventricular dysfunction. If urgent major surgery is needed in patients with left ventricular dysfunction, sorafenib and other oral agents may offer shorter half-lives, making therapy cessation, when warranted to diminish concerns regarding wound healing, less complicated than intravenous bevacizumab plus IFN. They may also serve as alternative choices for patients who suffer from IFN-related fatigue.
Based on analyses of the general safety data from large published experiences [21, 24, 25] , cardiac toxicity of sorafenib appears low. Given the available data, and based on our clinical experience, we believe that physicians may consider sorafenib in mRCC patients with decreased LVEF as a first-line therapeutic choice. However, we emphasize that the relative frequency of cardiac toxicity (considering reversible and irreversible, symptomatic and asymptomatic events in aggregate) in patients treated with sorafenib versus other agents used in RCC therapy has not been empirically assessed and that further research investigating the impact of these agents on the cardiovasculature and on the manifestation of cardiac events in RCC patients is needed. The Phase III ASSURE trial (NCT00326898), which will compare the use of sunitinib with placebo and sorafenib with placebo in patients with kidney cancer in the adjuvant setting, will assess cardiac function as a secondary end point and may serve as one potential source of prospective comparative information [108] .
Renal failure
Patients with renal masses are at increased risk for having chronic kidney disease and patients who undergo renal transplant or hemodialysis are at increased risk for developing renal cancer [45, 46] . Sorafenib is primarily metabolized by the liver with approximately 19% of the drug excreted in the urine [47] . TARGET and the EU-ARCCS and NA-ARCCS trials focused on sorafenib use in patients with healthy organ function; however, recent investigations have explored the use of sorafenib in patients with renal insufficiency in a limited number of patients.
A medical record review at Wayne State University (MI, USA) identified 14 advanced RCC patients with a creatinine clearance (CrCl) of less than 60 ml/min but more than 32 ml/min who were initiated on sorafenib 400 mg twice daily. These patients were not on hemodialysis. Compared with patients with a CrCl higher than 60 ml/min (n = 18), patients with renal insufficiency experienced increased diarrhea (57 vs 33%) and HFSR (86 vs 56%). Dose reductions and interruptions were observed Review Bellmunt, Fishman, Eisen & Quinn in 43 and 57% of patients with renal dysfunction and 22 and 28% of patients without; hypertension and HFSR served as the primary cause for dose reduction, while disease progression served as the primary cause for treatment discontinuation. Both cohorts experienced similar efficacy with no significant differences in PFS, OS or response rate.
The CALGB 60301 Phase I pharmacokinetic study of sorafenib in patients with hepatic and renal insufficiency also used CrCl as a surrogate of renal function to assess 52 patients with mild (59 ml/min ≥ CrCl ≥ 40 ml/min; n = 18), moderate (39 ml/min ≥ CrCl ≥ 20 ml/min; n = 14), severe (CrCl < 20 ml/min; n = 5) and very severe (hemodialysis; n = 17) renal dysfunction. Based on the results of this trial, the study authors recommended full-dose sorafenib, 400 mg twice daily, for patients with mild renal insufficiency and reduced doses of 200 mg twice daily and 200 mg once daily for patients with moderate disease and patients on dialysis, respectively. No recommendations were made for patients with severe disease who were not on dialysis [48] .
An anecdotal report of two mRCC patients on hemo dialysis revealed no accumulation of sorafenib after daily dosing at 200 mg; however, plasma sorafenib concentrations did increase. Actual plasma clearance of sorafenib in these patients warrants further investigation [47] .
It seems that sorafenib, at reduced doses, may be an option for therapy in patients with mRCC who also suffer with renal insufficiency. However, at this point, data are limited and preclude the opportunity for any real conclusions to be made. Prospective trials with greater patient numbers are needed to confirm the most appropriate use of sorafenib in this population.
Patient age
Elderly mRCC patients can present with a range of disease states. In general, elderly patients are more likely to have lower performance status, more comorbidities and a lower tolerance to toxicities than younger patients [49, 50] . However, physical and environmental factors can impact patients in both positive and negative ways, resulting in elderly patients having a range of functional abilities [51] . As such, it is important to assess a patient's biological age rather than chronological age, with a thorough examination of comorbidities. One might consider categorizing elderly patients into three groups: patients with no comorbidities, patients with comorbidities that are reversible with treatment and patients with irreversible comorbidities or who may require supportive care without medical or surgical anticancer therapy.
While there are currently no clinical trial data that explicitly examine sorafenib in the first-line setting in elderly patients, in the TARGET Phase III trial, a subana lysis of elderly patients revealed that sorafenib significantly extended PFS in all patients regardless of age (TARGET: median PFS = 5.5 months in pati ents <70 years vs 6.1 months in patients ≥70 years of age) [52] . Similar efficacy was reported in an elderly subana lysis of the EU-ARCCS expanded access study (EU-ARCCS: median PFS = 6.4 months in patients <70 years vs 8.2 months in patients ≥70 years of age [n = 267]) [53] . The NA-ARCCS expanded access study also offered a subana lysis of patients 70 years of age and older (n = 537). Patients in this trial reported a combined disease control rate of 83% compared with 84% in the total population [25] .
Adverse events with sorafenib in elderly patients have been consistent with adverse events in younger patients and the general population. In the TARGET and the EU-ARCCS expanded access study, elderly patients reported adverse event rates that were comparable to those reported in younger patients, despite the presence of increased rates of comorbidities in elderly patients. The NA-ARCCS trial reported adverse event rates that are comparable to the overall trial population [25, 52, 53] .
The case study shared in this article (Box 1 & Figure 2 ) illustrates an example from our experience of the successful use of sorafenib in the first-line setting in an 87-year-old male with comorbidities. When considering the use of sorafenib, or any other agent in this population, it is important to coordinate decisions around individual care with an assessment of the overall health status of the patient.
Recent expanded access data of sunitinib in 1414 patients aged 65 years or older report a clinical benefit (objective response + stable disease) of 77%, PFS of 11.3 months and OS of 18.2 months. While specific tolerability data in the elderly population were not reported, the authors state that the incidence of the most commonly reported grade 3/4 treatment-related adverse events did not markedly differ between the elderly patients and the general population (diarrhea: ~5%, fatigue: ~8%, hypertension: ~5%, HFSR: ~6%, asthenia: 6% and thrombocytopenia/neutropenia: 6%) [54] . As a recommended first-line therapy, these data highlight sunitinib's potential efficacy in elderly patients. There are not yet any data in elderly patients that demonstrate a PFS advantage of sunitinib over placebo. In the absence of head-to-head comparisons between targeted agents, a recommendation of one agent over the other in the elderly population is neither feasible nor is it the goal of this article. We note, however, that sorafenib offers ease of administration and simplified continuous dosing that may be attractive to certain elderly patients; furthermore, sorafenib may be easily adjusted in the face of fatigue and other adverse events. These attributes, as well as the previously mentioned NA-ARCCS and TARGET subanalyses, suggest that sorafenib serves as a viable therapeutic option in the first-line setting for elderly individuals with RCC. Decisions regarding care must be weighed against the unique characteristics of each patient.
Patient adherence & dosing
Many cancer patients will prefer oral to intravenous agents [55] . However, adherence to oral therapy is fundamental to clinical success [56] . Nonadherence to therapy has been reported across socioeconomic groups, ages, educational backgrounds and disease states [56] . Factors contributing to nonadherence include dosing schedules, the complexity of dosing regimens, administration of other potentially interacting medications, the timing of a dose in relation to food intake, cost and side-effect management [57] . Feelings of a lack of control over healthcare can contribute to patient nonadherence as well [58] . As such, it is important to Review Expert opinion on the use of first-line sorafenib in selected metastatic renal cell carcinoma patients involve patients in treatment decisions to ensure they fully understand their options with regard to efficacy and tolerability.
In our experience, while some patients enjoy the off-therapy benefits that drug holidays provide, there will be a group of first-line patients who prefer sorafenib's continuous-dosing schedule, believing that it may be easier to manage and may offer more consistent control of their care. A continuous-dosing schedule can also be particularly attractive to patients who are taking multiple medications. As previously mentioned, the safety and efficacy of continuous versus intermittent dosing with sunitinib is currently being investigated.
Tolerability & quality of life
Adverse events observed in RCC patients receiving first-line sorafenib are similar to those observed in subsequent lines of therapy. Prophylaxis and management of common toxicities include exquisite foot care, urea-based creams and gummy in-soles for HFSR, oatmeal soaps and lotions for diffuse rash, loperamide for diarrhea and at-home blood-pressure monitors to report and track hypertension [2, [59] [60] [61] .
One subana lysis of the TARGET -in which patients on sorafenib and patients on placebo were assessed for symptoms by the functional assessment of cancer therapy (FACT), the FACT kidney symptom index (FKSI) and the FACT-general (FACT-G) for quality of life -reported that no difference was observed in FACT-G or FKSI mean scores between the two cohorts. With regard to certain symptoms, such as fevers, ability to enjoy life, shortness of breath and cough, patients on sorafenib reported significantly fewer symptoms and concerns than did patients on placebo [62] .
Additionally, sorafenib's standard dosing schedule (two pills twice daily) is most amenable to adjustments (zero-four pills a day). In this way, potentially disabling or treatment-ending side effects such as diarrhea or fatigue can be addressed before they develop into actual severe intolerance events. This pattern of titration is not well described in the sorafenib label, which only makes reference to the three dosage levels (two pills twice a day, two pills per day, one pill every other day) that were used in the pivotal trial.
We have found that some first-line patients, whom we describe as 'toxicity averse', express substantial concern regarding the potential development of drug toxicities with systemic therapy. In these patients, sorafenib -due to its tolerability, quality of life indicators and easily adjustable dosing -may offer a preferred alternative. It is important to inform all patients of the side-effect profile of any recommended therapy and to suggest that they consider their own preferences for toxicity tolerance when making a therapeutic choice.
Expert commentary
As with many metastatic cancers, the primary goal when treating mRCC is to stabilize disease and preserve quality of life. Patient care has advanced as a result of new therapies, but as physicians consider first-line treatment options, it is imperative to weigh available data for various patient subgroups and disease characteristics and to involve patients in treatment decisions. Heterogeneity of many dimensions within the RCC population requires that individualized treatment plans take more than a single algorithm into consideration. Reference to guidelines and the development of personalized care plans are both essential for optimal treatment decisions. In the absence of substantial randomized clinical trial data, but with a growing experience of clinical use, this paper offers our opinions on features that may characterize select groups of patients who may benefit from first-line sorafenib therapy. Bellmunt, Fishman, Eisen & Quinn
Five-year view
The last 5 years have been revolutionary for kidney cancer therapy. Where previously it was an outlier, relying heavily on cytokine immunotherapy with IFN and IL-2 and tolerating a low (but important) frequency of discernable impact on the disease course, most patients can now realistically expect to consider medical anticancer therapy in the setting of metastatic kidney cancer. The VEGF pathway has been exploited therapeutically to effect dramatic tumor regression for some and significant impacts on PFS and OS for many more kidney cancer patients. Sorafenib was the first VEGF-pathway drug with a RCC indication; now sunitinib, pazopanib and bevacizumab are also available with similar RCC indications. In the next 5 years, a queue of VEGF-directed drugs in clinical trials can be anticipated to reach the market and broaden the availability of drugs with different features that may significantly impact individual responses or tolerance. As these develop, current drugs may be viewed as 'early generation' and may have continued utility as single agents or as part of strategies combining two or several targeted drugs.
Immunomodulators and mTOR-inhibiting drugs are viable therapeutic partners for VEGF-pathway medicines. New immune modulators extending beyond cytokines have shown early promise already with demonstrated regression of RCC, for example, ipilimumab [63, 64] . Temsirolimus and everolimus, two mTOR-directed drugs, have demonstrated impact on OS [65, 66] and PFS [67] in subsets of patients and are in multiple trials that evaluate sequencing and combination with VEGF-pathway drugs. A new generation of drugs with a differential impact on the TORC1 and TORC2 (raptor and rictor) mTOR complexes are expected to be tested in RCC and other cancer settings.
Newer targeted drugs are in development across the field of oncologic therapeutics, including agents designed to block cellsurface tyrosine kinase pathways such as FGF receptor-1, -2, -3 and -4, Tie-2 receptor (Ang-1, Ang-2), HGF/scatter factor receptor (c-MET) and IGF-1 receptor. Many other targets are subjects of clinical development that may merit application in RCC as well.
The high number of drugs begs the question as to how to strategically combine or sequence them optimally for an individual patient. There will not be enough trials to comparatively evaluate every combination. The art of medicine will demand a synthesis of empiric and experiential rationale for individualizing a patient's treatment plan. The VEGF drugs, as a group, have shifted focus to PFS as an end point, in the absence of major tumor shrinkage or necrosis. This end point, while more suited to the antiangiogenic model, also reflects the reality of the clinical setting.
Over time, the pressure to define strategies to address head-on the practical issues regarding which new drugs, including sorafenib, should be directed for which patient will need to grow. We can be hopeful that new molecular data will enable the oncologic therapeutics community to define algorithms going beyond the bounds of those described in the present discussion. The features discussed here are strictly clinical: age, cardiac reserve and comorbidities. Practical issues such as pharmacokinetics, drug prices and drug interactions may guide part of this experience.
Undoubtedly, the next 5 years will bring more VEGF drugs; the subtleties including direct comparisons on clinical or molecular levels will contribute to an evolving algorithm for treatment. At this point, in 2010, sorafenib remains a front-line option for selected patients. The selection process, however, is on clinical grounds.
We are optimistic that realization of the 'personalized medicine' concept, expressed as a detailed molecular study of the tumor material, may fuel a further revolution. For example, to this end, single-marker proteins have been tested, such as HIF-1-a and PTEN, which were identified as not predictive of temsirolimus response [68] . As additional target proteins or pathway features can be tested, molecular signatures, in the framework of failureana lysis, from initially refractory or eventually refractory tumors, biopsies are one approach. Prospective assays of theoretically favorable molecular signatures are another. However, for kidney cancer, even considering clear-cell RCC alone or other single subtypes, this has been an elusive goal.
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Review
Expert opinion on the use of first-line sorafenib in selected metastatic renal cell carcinoma patients 
Key issues
• An initial period of observation may be acceptable in metastatic patients with low-volume disease who are either nonsymptomatic or mildly symptomatic.
• For patients with hypertension that is difficult to manage even in the presence of antihypertensive agents, sorafenib's continuous-dosing schedule may accommodate consistent blood-pressure control. Further data regarding continuous-dosing options with sunitinib are forthcoming.
• Recent investigations in limited populations reveal that sorafenib, given with dose modification, may serve as a treatment option for metastatic renal cell carcinoma patients with renal failure. Additional data in larger prospective trials are needed before real conclusions about sorafenib's use as a first-line agent in this setting can be made.
• Sorafenib may be a treatment option in the first-line setting in elderly metastatic renal cell carcinoma patients with comorbidities.
Before selecting sorafenib, an assessment of the overall health status of each individual patient should be made.
• At present, certain first-line patients may prefer sorafenib's continuous-dosing schedule to intermittent dosing with other agents, as they may perceive it to be easier to manage and offer more control of their care. Additional data regarding both the safety and efficacy of continuous dosing with sunitinib will be shared in the future.
• Some toxicity-averse first-line patients may prefer sorafenib owing to its tolerability profile and easily adjustable dosing.
• Phase III randomized, double-blind, placebo-controlled trial of sorafenib in patients with advanced clear-cell renal cell carcinoma (RCC). • European expanded access program that shares safety and efficacy data for sorafenib in over 1000 patients in a real-world setting.
